The objective of this research is to analyse the impacts of ASEAN labour migration to Thailand upon the Thai economy. A computable general equilibrium (CGE) model is employed to investigate six economic impacts, comprising: gross domestic product (GDP), household incomes, income distributions, labour wages, exports, and imports. Two main scenarios are simulated for such impacts. The first scenario is based upon Thai foreign worker policies, which result in higher GDP, household incomes, exports, and imports but lower wages for unskilled labour and lower income distributions. The second scenario is based upon an ASEAN MRA concerning the labour movement of eight occupations: doctors, dentists, nurses, engineers, architects, accountants, surveyors, and tourism professionals. The results show impacts upon higher GDP, household incomes, income distributions, exports, and imports but lower wages for skilled labour.
1,435,398 in 2009, equivalent to an increase of 171.02%. If Thailand implements this policy which may increase numbers of migrant workers again, what the impact will be on the Thai economic system is still questionable.
Due to the commencement of the AEC in 2015, there are concerns about the free flow of labour, as defined in the agreements. Based upon a theoretical hypothesis, the free flow of labour will enable more flexibility in labour markets. Skilled workers will have more career choices suited to their potential, thereby maximising their incomes. As a result, the target countries for skilled workers will gain benefits from these highly skilled workers. On the other hand, some industries may be affected by the flow of skilled labour due to competition in the local workforce. Furthermore, the flow of skilled labour between the associated countries can lead to a loss of skilled labour in the countries from which they originated. That is, the free flow of skilled labour will have an effect on the highly competitive labour market creating both advantages and disadvantages.
As mentioned above, empirical studies on the impacts of flows of skilled and unskilled ASEAN labour migration to Thailand upon the Thai economy have not been investigated in depth. Therefore, the impacts of ASEAN labour migration upon the Thai economic system is of great interest and would make a significant contribution to this field of study.
The remainder of this paper is organised as follows: a literature review in section 2 introduces a brief background, and shows the CGE model specifications employed in this study. Section 3 describes the methodology. Section 4 addresses the results and discussion, and the conclusion is set out in section 5.
Literature Reviews
Theories and thoughts involving evaluation of the impacts of international migration upon economic systems could be explained by the following hypotheses. Borjas (1987) stated that immigration might increase the GDP of a destination country because international migration occurs from the expectations of migrants for higher economic welfare. The movement of foreign workers might make the labour market in a destination country more competitive, and the replacement of existing workers may lead to declines in income and unemployment in specific careers, or greater unemployment in general. In addition, immigration might cause a surplus in the balance of payments for the destination country.
A computable general equilibrium model (CGE) is the main analytical tool used to deal with the impacts upon economic systems, income distributions, wages, and international trade. Sarris and Zografakis (1999) explored the impacts of illegal migration upon economic systems. They quantitatively assessed the impact of illegal migration upon the Greek economy in the short term, by employing a CGE model. They found that an increase in GDP resulted from the immigration of unskilled workers. Similarly, Hubertus and Thomas (2001) studied the impact of expanding member nations on the European Union. They also investigated the impact on the participation of Central and Eastern European countries in the EU and the impact of labour mobility upon the economies of related countries. A CGE created by Purdue University was adapted. They created two simulations, including one that applied economic liberalisation to every aspect and another that applied labour mobility. The findings revealed that economic liberalisation increased the GDP of destination countries, while it decreased the GDP of those countries of migrant origin. In the area of labour mobility, the GDP of countries of origin decreased, while the GDP of destination countries increased. Moreover, Baas and Brucker (2008) studied the impact of international labour mobility upon economies. They mentioned that, in 2004, the European Union accepted nations from Central and Eastern Europe, so it was anticipated that there would be workers from Central and Eastern Europe who gained higher per capita incomes than those of Britain and Germany. Based upon this anticipation, they created a simulation to analyse the impacts upon those economies and found that both Britain and Germany were similar. Private sector and government consumption, tax incomes of governments, factors involving per capita incomes and employment all increased.
In studies involving income distribution, Sarris and Zografakis (1999) also pointed out that illegal immigration decreased the real incomes in household sectors of unskilled workers, in both low and middle income levels. In other groups, the household sectors had higher real incomes. It was revealed that more than 37% of the population of Greece lost many benefits through illegal immigration.
For impacts upon labour markets, Baas and Brucker (2008) utilized two simulations. The first one demonstrated that Germany did not accept the free flow of labour, while Britain permitted it, and yet there were higher employment rates found in both countries. However, wages in Britain were higher than the wages in Germany, and the unemployment rate in Britain was lower than that of Germany. The second simulation represented the free flow of labour within EU member nations, whereby the impacts upon Germany and Britain were consistent in that the employment rates of both countries had risen. Nevertheless, the difference was that wages in Britain were higher www.ccsenet.org/ijef International Journal of Economics and Finance Vol. 6, No. 8; 2014 than those in Germany, and the unemployment rate in Britain was lower than that of Germany. Therefore, the results of both simulations were consistent. Similarly, a study by Reed and Latorre (2009) who explored the impact of immigration upon the United Kingdom, showed that workers would gain lower wages when there was greater immigration of migrant workers. Sarris and Zografakis (1999) , Hubertus and Thomas (2001) , and Baas and Brucker (2008) all investigated the impacts of higher numbers of migrant workers upon international trading. Therefore, when there are higher numbers of migrant workers, international trading in destination countries will increase and this can be seen through higher net exports.
In this study, a CGE is employed to emphasise the analysis of the impact of ASEAN labour migration upon the Thai economy. The investigation involves the Thai economy as a whole, which can be measured using GDP, household income, income distribution measured using the GINI coefficient, wages, imports, and exports.
Methodology
As previously mentioned, this study applies a computable general equilibrium model (CGE) based upon Warlas' Law. This states that if there are changes in an economy due to exogenous variables, such as a change in the number of workers, resulting in an imbalance within the economic system, then there will be an adjustment to the equilibrium. In this study, two scenarios are created representing changes in the number of workers. The first scenario is based upon implementation of the policy allowing existing registered and non-registered migrant workers from Myanmar, Laos, and Cambodia to register for work in Thailand. The second scenario is based upon the free flow of skilled labour in eight professions under ASEAN MRAs, which include: doctors, dentists, nurses, engineers, architects, accountants, surveyors, and tourism professionals.
The CGE model was developed from an input-output model and a social accounting matrix model. The difference between the input-output model and social accounting matrix model is that the second model includes the consideration of household sectors. Both models could analyse the outcome of variables in terms of values only. They could not reveal changes of value if they came in the form of price or quantity. Conversely, the CGE model could differentiate the relationship of variables in terms of price and quantity. The information in the input-output table used in this study is from the 'Office of the National Economic and Social Development Board of Thailand'.
The general equilibrium model states that if an economic system has an n market and if n-1 is in equilibrium, although there are external factors affecting the market equilibrium, then there will be an adjustment to the rest in order to reach equilibrium again. As a result, all markets are in equilibrium accordingly.
To apply the CGE model to analyse the impact of labour flow, Phuwanich's model was used (Phuwanich, 2008) . This model is based upon the behaviour of producers, consumers, and the government and demonstrates the relationships between them. The model shows how changes in the number of workers flowing from ASEAN countries affect the Thai economy. The model consists of three steps, including: conceptual framework development, data collection, and the development of a general equilibrium model and its analysis, respectively. The conceptual framework defines the elements of an economic system and identifies the type of production activity, institution, and behaviour of economic units. Subsequently, data from each element is illustrated through social accounting matrices (SAM). The final stage compiles all the information and links it together, using SAM as the centre. Figure 1 represents the conceptual framework development and starts with types of production activities derived from national income accounts, including eleven activities, four institutions, and ten households divided into ten levels, from juristic persons, government, and the foreign sector. Identification levels and type of supply functions are completed as follows: Level 1 is a Leontief (LEO) production function comprising two types, which are the basic and intermediate factors of production functions. Level 2 comprises two parts: the first part being the basic factor which is a Constant Elasticity Substitution (CES) function. This part contains three factors: unskilled labour, skilled labour, and capital. The second part is the intermediate factor of production, which is also a Leontief (LEO) function. This part includes eleven factors of production activities.
Demand functions identify a utility as a Linear Expenditure System (LES), including eleven production activities. Identification of the levels and types of international trading functions, in terms of export, is based upon Constant Elasticity Substitution of Transformation (CET). It covers national consumption and exports. Imports are based upon the Constant Elasticity Substitution (CES) invented by Armington. It covers national production and imports. The aforementioned conceptual framework is set and then some major variables in structural equations are created and used to analyse the impact of labour flow upon the Thai economy, as illustrated in 
Results and Discussion
Analyses of the impacts of ASEAN labour migration to Thailand upon the Thai economy by the CGE model provide two main scenarios. The details are discussed as follows:
Scenario 1: Impacts of Changes to Thai Foreign Worker Policies
The impacts of foreign worker policies in Thailand upon the Thai economy are divided into two cases. The first case analyses the impact of ASEAN labour migration to Thailand upon the Thai economic system, based upon changes in the number of workers according to the coefficient of migrant worker policies from a study entitled 'Determinants of Intra-ASEAN labour migration to Thailand' (Sanglaoid, Santipolvut & Thamma-Apiroam, 2014 ). The coefficient is 68.17 (Note 1) and is used to calculate the increasing rate of workers in Thailand, which is equivalent to 3.30%.
The second case is based upon a database from the 'Ministry of Labour', Department of Employment, and the 'Office of Migrant Workers Administration'. In 2004 and 2009, there was a foreign worker policy affecting a number of migrant workers. This policy allowed migrant workers, especially those from Burma, Laos, and Cambodia with or without work permits, to register for work in Thailand. These migrant workers could remedy the lack of labour in Thailand. Furthermore, this policy could solve illegal immigrant labour problems. As a result, the numbers of migrant workers obviously increased. In 2004, the number of migrant workers was 189.99%, and measured 171.02% in 2009. Thus the average change in the number of migrant workers under this policy during the two periods reached 180.51%, and this was used to calculate the increasing rate of labour in Thailand, which was equivalent to 7.78%.
An analysis of the results of the two cases is shown in Table 1 . These two cases indicate similar results excluding the size of the impacts. Therefore, when the numbers of migrant workers, mainly unskilled, increased due to migrant worker policy establishment, the impacts are in line with a theory stating that when the number of workers in a country increases, this results in higher available resources for production. Thai economic systems were affected, although the increase in GDP included the value of eleven production activities. The construction sector was highly affected by a change in the amount of labour. In case 1, the change in GDP included the value of eleven production activities and was measured at 0.1123% compared with 0.1914% in case 2.
An increase in the number of unskilled workers in Thailand also resulted in higher income achievement at each level. On average, the change in household incomes was 0.2349% in case 1, which is lower than 0.4397% for case 2.
An increase in the number of migrant workers also resulted in a higher amount of unskilled labour in Thailand. Wages for unskilled workers decreased by 4.0169% in case 1 and 8.0122% in case 2, but wages for skilled labour increased by 0.0167% in case 1 and 0.0358% in case 2, respectively. Thus, income inequality increased due to the higher wages of skilled workers but lower wages for unskilled workers, which was reflected by an increase in percentage change to the Gini coefficient of 0.5346 in case 1 and 1.2476 in case 2, respectively.
Exports in 11 production activities tended to increase, except in the electricity and water supply sectors. These increases were 0.0265% in case 1 and 0.0905% in case 2, respectively. Exports in the construction sector tended to see drastic changes, as well as an increase in imports for 11 production activities. These increases were 0.1449% in case 1 and 0.1861% in case 2, respectively.
The findings from both cases were similar, but different in the areas of impact size, indicating that impacts in case 1 were smaller than those of case 2, because for case 1 the numbers of unskilled workers increased less than in case 2.
Scenario 2: Impacts of Skilled Labour Flow based upon ASEAN MRAs
Since there is no data available regarding changes to the labour figures in the eight professions in Thailand, net migration rates were applied to the European Union (EU) in 2004, a period which accepted new member nations, whereby some member nations such as Germany allowed labour mobility within other EU member nations. As a result, data from the CIA World Fact Book 2010 indicates that the net migration rate of Germany changed from 2.35% in 2003 to 2.91% in 2004. Thus, the change in net migration was 23.28%, and this was used to calculate the increasing rate of skilled workers in Thailand, resulting in the eight professions of mobility based upon ASEAN MRAs being equivalent to 0.39%.
It is assumed that the eight professions mainly moved within the service sectors. Table 1 reveals that the increase in the number of skilled workers resulted in an increase in GDP at 0.0021%. However, this impact is lower than that of scenario 1. The construction sector was the most positively affected amongst all 11 production activities.
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For the higher number of skilled workers, lower skilled worker wages rose by 0.0047%, but unskilled worker wages increased by only 0.0001%. As a consequence, income inequality decreased and was reflected by a 0.0012% decrease in the Gini coefficient.
Exports in all 11 production activities tended to decrease by 0.0009%, whereas imports tended to increase by 0.0031%. Imports in the construction sector tended to see drastic changes, much more so than others.
Comparatively, the impacts of skilled labour migration, specifically in the eight professional occupations are simulated, rather than the minimal impacts on the Thai economy, as shown in case 3. This is because the numbers in such labour migration were still lower than those of unskilled workers. There are several obstacles for skilled labour movement amongst ASEAN countries, such as occupational qualifications and standards, language barriers and, last but not least, the work permit regulations of each member country, which have not yet been adjusted in line with the ASEAN MRA labour movement policy. Note. * Assumed 3.36% increased rate of unskilled workers; ** Assumed 7.78% increased rate of unskilled workers; *** Assumed 0.39% increased rate of skilled workers in service sector.
Conclusion
This study aimed to analyse the impacts of ASEAN labour migration to Thailand upon the Thai economy by employing CGE analysis. The findings reveal two cases of scenario I, based upon the establishment of a policy concerning hiring newly-registered migrant workers and registered unskilled migrant workers from Myanmar, Laos, and Cambodia; in that it increased the GDP of household income, imports, and exports but decreased unskilled worker wages and reduced the equality of income distributions. All of these impact sizes depended upon the numbers of unskilled migrants. For scenario II, the free flow of eight professions, based upon ASEAN MRAs, were expected to increase the numbers of skilled workers. Such an increase in skilled workers resulted in an increase in GDP, household income, exports, and more equal income distributions but decreased skilled worker wages and imports. In summary, policies which increase the numbers of both unskilled and skilled workers in Thailand are likely to benefit the Thai economy. Therefore, it is essential to emphasise more coherent policies: specifically the impacts of skilled labour movement in eight professions are rather limited in the short-term. This is because the ASEAN member states continue to have their own work permit regulations. Nevertheless, the simulated economic benefits from professional movements in this study should lead to dramatic concerns about ASEAN skilled labour movements. More collaboration in common labour standards and development might cause the free flow of skilled labour between ASEAN member states to become more effective and, eventually, fulfill the main aims and purposes of the AEC. 
